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DETAILED ACTION 

Claims 1-17 are pending in the application. Claims 13-16 are withdrawn from 
consideration for being directed to non-elected subject matter. Claims 1-12 and 17 are currently 
under examination. 

This Office Action is in response to the amendment filed on 5/19/06. 

Response to Amendment 

The declaration filed on 5/19/06 is sufficient to overcome the rejection of claims 1-12 and 
17 based upon 35 U.S.C. 103 (a). 

Claims 1-12 and 17 are rejected under 35 U.S.C. 1 12 1^' paragraph for reasons given 

below. 

New Grounds of Rejection 
Claim Rejections - 35 USC §112 
The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1-12 and 17 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and/or use the invention. 

There are many factors to be considered when determining whether there is sufficient 
evidence to support a determination that a disclosure does not satisfy the enablement requirement 
and whether any necessary experimentation is "undue." These factors include, but are not 
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limited to: (a) the nature of the invention; (b) the breadth of the claims; (c) the state of the prior 
art; (d) the amount of direction provided by the inventor; (e) the existence of working examples; 
(f) the relative skill of those in the art; (g) whether the quantity of experimentation needed to 
make or use the invention based on the content of the disclosure is "undue"; and (h) the level of 
predictability in the art (MPEP 2164.01 (a)). 

The nature of the invention is a method of lowering serum cholesterol or triglyceride in 
an individual comprising the step of making a genetic construct comprising (1) a protein coding 
sequence encoding for the expression of a fusion protein including a low density lipoprotein 
receptor without the native membrane binding domain, and a localization domain which directs 
localization of the fusion protein to the interior of a cell in the individual, and (2) a promoter 
effective in the cells of the individual to express the protein encoding sequence; and dehvering 
the genetic construct into the individual. In the example given in the specification, applicants 
disclose a fusion protein encoding a truncated soluble LDLR, LDLR354, linked to an 
endoplasmic reticulum (ER) localization sequence, KDEL, which is capable of decrease hepatic 
apoB secretion both in vitro and in vivo. The specification further discloses that serum LDL is 
lowered when this construct is injected through tail vein of the mice. 

The breath of the claims is broad . The broadest claim. is drawn to a method of lowering 
serum cholesterol by making a construct comprising a nucleic acid encoding a fusion protein 
comprising (1) a protein coding sequence encoding for the expression of a fusion protein 
including a low density Upoprotein receptor without the native membrane binding domain, and 
any localization domain which directs localization of the fusion protein to the interior of a cell in 
the individual, and (2) a promoter effective in the cells of the individual to express the protein 
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encoding sequence; and delivering the genetic construct into any type of mammal including 
human. 

The teaching of the specification is limited . The specification teaches that introduction of 
a fiision protein of LDLR354 and KDEL into primary hepatocytes results in the decrease of 
secretion of apoB lipoproteins. The specification also teaches that administering a plasmid 
vector encoding a fusion protein of LDLR354 tagged with KDEL to the tail vein of the mouse 
result in decreased plasma LDL in 48 hours post administration. However, the specification fails 
to teach whether such decrease of LDL can be sustained over longer period of time. The 
specification also fails to teach whether such effect may be achieved in other animal models or 
human. Although the claims are directed to a method of lowering serum cholesterol in a 
mammal, the specification clearly teaches that the method is implicated in treating human 
hypercholesterolemia (see pages 1 to 2). Thus, the enablement is analyzed based on such 
standard. 

The state of art at the time of fiUng considers the success of gene therapy as 
unpredictable. Verma et al. (1997, Nature, Vol. 389, pages 239-242), Anderson et al.(1998. 
Nature, Vol. 392, pages 25-30), and Palu et al.(1999. Journal of Biotechnology, Vol. 68, pages 1- 
13) discuss the inherent difficulties in gene therapy. The major difficulties include poor delivery 
systems and poor gene expression after delivery (see Anderson, page 30, 1^* col., 5^*^ paragraph). 
Another factor that affects the efficacy of gene therapy methods is the immune system of the host 
organism (see Palu, page 9, 1^* col., 2"^ paragraph, lines 1-5). The host immune system rejects 
the foreign cell that is introduced to said host thus prevents the expression of the gene within the 
cell. In fact, in the response filed on 5/19/06, Applicants also acknowledge that the success of in 
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vivo gene therapy remains unpredictable due to difficulties such as shortcoming in gene delivery 
systems and inadequate understanding of the biological interaction of delivery systems with 
target cells. Although Applicants have demonstrated that delivering a plasmid construct 
encoding LDLR354 and KDEL can lower LDL level in a mouse deficient of LDLR 48 hours 
post injection, whether such treatment would result in any therapeutic response in human is still 
unpredictable because the specification fails to demonstrate whether sustained expression may be 
maintained at sufficient level to lower LDL for longer period of time. In the review written by 
Gotthardt and Schuster, the authors indicate that data fi-om animal experiments, as well as results 
of the clinical protocol clearly demonstrate we are still at the beginning stage of the process of 
improving vector systems and imderstanding the interfering with the reactions of the organism 
against gene delivery and expression (see page 359, 2"^ paragraph). This article also indicates 
that early experiments of gene transfer results in restored cholesterol level to near normal in 
Watanabe rabbit, however, it only lasted for a few weeks. The article concludes that major 
obstacles must still be overcome before gene therapy for FH becomes a reality because the 
current transfer system have neither the ability to effect stable gene transfer and expression nor 
do they allow for repeated application. Moreover, another major obstacle of gene therapy is the 
safety of gene delivery. In 2005, 5 years after the effective filing date of the instant application, 
a third child who underwent gene therapy treatment developed cancer as a result, which suggest 
that long term risk is a serious factor in gene therapy (see article by Rich Weiss). 

While the instant specification demonstrates some effects in lowering plasma LDL in the 
mouse model, it fails to address the art-recognized problem as discussed above. The 
specification neither demonstrates sustained effect of the fusion construct in lowering plasma 
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LDL, nor does it demonstrate that such treatment is safe. Thus, based on the limited disclosure 
based on the instant specification, it at most enables a method of lowering LDL in a mouse 
model, which does not extend the predictability to other mammals including human. Therefore, 
in view of the limited teaching of the specification and high level of impredictability existed in 
the relevant art, one skilled of art would have to engage in undue experimentation to practice the 
method as claimed. Thus, the claimed method is not enabled by the instant specification. 

Conclusion 

No claims are allowed. 

Any inquiry concerning this communication or earlier communications fi'om the 
examiner should be directed to Celine X. Qian Ph.D. whose telephone number is 571-272-0777. 
The examiner can normally be reached on 9:30-6:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Remy Yucel Ph.D. can be reached on 571-272-0781. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Celine X Qian Ph.D. 

Examiner 
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